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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent data arranged in an ECC 
generation unit from being entirely eliminated when a failure takes 
place at the time of receiving write data from an information 
processor, reading insufficient data in the ECC generation unit from a 
storage device, generating an ECC after arranging the data in the 
ECC generation unit and writing the data and the ECC in the storage 
device. 

SOLUTION: When a failure takes place (4020) when write data (4904) 
that are smaller than an ECC generation unit are received (4002) 
from a host computer (10), insufficient data in the ECC generation 
unit are read (4005) from a DVD-RAM drive (30), an ECC is 
generated after the data are arranged in the ECC generation unit and 
the data and the ECC are written in the DVD-RAM drive (30), the 
data arranged in the ECC generation unit are saved in a flash memory 
(25). Thus, not only the write data that are smaller than the ECC 
generation unit but also the entire ECC block data are prevented 
from being eliminated. 
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5 s - **l»E^«tt<OEtl*«K:ajBS* «©coJM 

winK»im< <fctEte6mra^^A^©«jB 

i-r*l»3Ra3 S/c«fS*314CCiBtg(DE«^a < ^i>> 

[ tt$& 6 ] tUROBttSK <b OfltettT RAID 
(Redundant Arrays of Inexpensive Disks) fcffifStf 
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2 

me ot»Tti^«:Btt©EttWIMPffl^x^A. 
[WHOIHIIttlMII] 
[0 00 1 ] 

[0 00 2] 

s*srsEttiSB£Lr, iaag^tc^©^. 

DVD-RAM (Oiqital Versatile Disc - Random Acc 
ess Meneory) mST$>2> 0 D V D-R AMg*Dff|BK: 

K2Utfa-2 .1S98.VDL.53 NO. 2, r#g| 
I: E^iDVDOitWj *\ National Technical Repo 
rt, 1997 JUNE, T^DVDj mtCtiMtS tlT US. 
[0 0 0 3] HI 9CC, DVD-RAMF7^3 0t 

©^-^wws&fcsvr. dvd-ramf7^^3o 

t^&o — >5\ ECC (Error Check Code) CDflftltt, r 
-*©W£fiEi^**»£fc«> % 1 6 :/p 9 ^£i|i{i<t 

(ens, Ecc^p^i^) „ 

[0 004] H2 0tC7n-rj:^(c, h 3>br*-$r 
tt. DVD-RAMK13 UCMIT, 2KB©^ ? 
^ffi^-^SR^gr-rs. DVD-RAMgg3 
lTfct DVD-RAMF7-r^30*6©ltettlLtt 
^n^^JHftrff5#. DVD-RAM F^Y ^3 0^ 
©•*i4*ttECC^B9 ^#{4-rtf5 e «ittt, 0 2 
0CCtkTJ:5&c\ *X F3>b*a-^q^4©f 
-^ACD##iA^SSS<'r^i, DVD-RAM^I3 
lttf-^A*5tfffi0, ^v772 9 0 04«C^ff 
5 (20 0 0 1 ) . #Hc fc DVD-RAMRS3 IB. 

O^l 5£T) ©f-^^DVD-RAM F^-f ^3 
0^6^777 2 9 5 0 OtClg^fcHL (2 0 00 5) k 
'^772950 Ortr^n y ^MtC^-^A^tg^ 
t^-^> ^ECC*4fiJLfcfi (20 0 1 
0) m ^y7 7 29 5 00fi©ECC^n^0C!)f- 
**5«fcCJP^BEL/fcECC*DVD-RAMF7-f ^3 0 
fcltU D VD-RAM«<ttC»*iitf (2 0 0 2 
0 ) . 

[0 00 5] 



3 

SftrfKlt. DVD-RAMSSI(*©p|S > DVD-RAMF 
v-<73 OO&mtjiii) Wft&lrZt, ECC7n-j{? 
0<D?-*>TtjLt>*>-3X3 v ZOfrb'fn v £> 1 5 ST© 

^ay* 1 5£T©:£T©7 r -*©§£i£*K:i*;SxL.fc 
CiCC^C*. -f&b-fe. $£fc©DVD-RAM$|g3 1 

-Ctt> l o©^d », ^©^-^©SSiA^fcjfeflfe-rs 

1 (Hi. »*ii**S*L//£^Pf d?©-?-*© 10 
*fcj*t© <t' ©ir- * #£;*>ftT L * o tcMt± < 

[ 0 0 0 6 3 ^C-C. *^©ge<J«. TCSf^-^^fiK 

^J^tfttcff}*.*:? 1 - * ^ri* t/*r t» J: s 
«aEt?# SIBItiSea^b Jt^ttSSafflS-'Xf- 
[0007] 

KMBS'-jf tftgf -£©§ 30 

fttt^/c-^— * £^«ffe14©iBli.^8tC£!Jf L . tit$BMS 
g|g*> P.^ffBTlST'- CClm;t/c t 1 - jr {CR-r 
S -T -*©§!# tH L, gsJW * o <t * ttfj ga^FJf f£fcfe© 

Ett^atcg** Lfc^- 5? *a&gKcttfli u . luteiBte 

#i££ffi{8nrS. ±IB«fi£{C*JC^-C. BufBTCgf*-* 
• ». W^tfECC^, RA I D (Redundant Arrays of 
Inexpensive Disks) (CfcWS^'jf ^T*5„ ±IBB 

i ©a.*©gBtSiis i ga^ffi-c{i > g#ji^^fixi/fc 40 

tt©IBtt#ia^^L/. t»*fiMSI£g*>e>S!*ajbg# 
o te £ £ «*»Sfett©ifiti.#I2K:£8f U/cf 1 - * £ 

[000 8] $2(DA±7lt 7igr-££ 
fiSmtiJ: D'J^OgSi^x-^tSfa&ggga^g 

tc^S-T £ 4?*fIiBiBt^g*^i!^ttJ-r f r - f R 
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Ir- * *^XUmFgBIBtg^g«:«rgBf : - ^iTEgr- 

j*r s*«#£tt©i atg^© i . ts$Rffis^a*> e> b-tibtc 

gr-*^^fir©7 r -$K:(l-rSf r -^©^HlLg 
* -d /c £ £ ttffff B*S ?6tt©f Btt?S tctiHt Uc 7= 

tec ££1$®£T£iBtg£ggg^*xA£te&-rS. 

±iB^2©fii*©gBte«gws^xr-A-c«. magi 
©ffi*©iat^aea*j*%»jitcii)ife-rt?s. 

[0 009] »3©«jSrC«:. ^fSSBW. B?fB^»^tt 

©tatf.#l9:*s. Kttttarai':*f-A«c»oT«i?,« 
fr^FJf Ute^ fc««ab(«f'y tyc*5ci z®® 
t r zmmm 3 (ciBtg©fBtf.gsg@g->* ^ A^aet-r 
±fam3©fii*©iBtesigeffi->^xA-c«. cut 

y?:^L. ffeOIBtSilgeS^XT-ACC^-rcifcJ: 

[ooio] i4©«jSrB, ±iai«fiE©iB 
t^ass^f-Acctjo-r:. iat^g'ga^^^A's 

©ii^©S®«^*sff± L/c^{CHUlB»gf iA^f 1 - * e 
iMtclAfcf- 4f[IB^»^©iBlS^g:K:iija 
s-if ^©Ki&g&BSp^dwtt^sK t isat£^g i effi-> 

s. ±§a^4©gi."i5©iatf.i?g < gs^^^AT«. ett 

Sggfrffii'^-r A^©a^©^ag^*if?ih u/c^fCC;. 
jl^©miS«t&*W±L/cii^«:>t=tO-Ct. TZmf-Z 

[ooi i ] *^©ia^a i gs^^^A« > mxD 
iatf.^gi«a*^"t*r. RAiD^mttJ:^ $ 

tc. *^<z>fBtt$|ggffi^Xx 1f#fi^S^gi 
IBlS^g©ra(c^S: t T t J: t > L . t»«^a^g S » 

fats^g© ^-rn*i©rtsi5ccg:g l r t «t t, ^ 

[0012] 

©■c«%c»„ 

[0013] C®1 ©*SSff$fig}> S 1 {c> 2f:^Bj©^ i 

©jg^JStcfrrf^fattsigtrgi^TA*^-. c© 

IBte^ggSi'^^A 2 0 «> r 3 > ta- ^ 1 0 
iDVD-RAMF7-(^3 0<DfflilCft%k$tiZ>, fBtf 
ggfl'>^fA2 0 h3>f a -J 1 0©fegi 
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A 2 OiDVD-RAMF7-f^3 OODgStSteS C S I 
(Small Computer System Interface) 2 5 "Cff:b*rr 

[0014] Ett*gB««->Xf-A 2 0 Q^X 

cs i <<zs$y x-x22 otim*.* cn^pci 

(Peripheral Component Interconnect) a'X2 9 0 CC 
g$ISftTU£ e 8WEPC I A*2 9 Otett, :7*a^ 
Afccfc^-^OfttiSrftlJfiprS^sr^-fe^ h2 8 6£ 
/M>T, CPU2 8 0<b£Kt«2 8 4£**S^Sft % * 
CDC PU 2 8 0 (CB2«* t?J/»282 «§tlt 
£e>$C, PC I /^2 9 OCCtt, PCMCIA 

(Personal Computer Memory Card International Asso 
ciation) rn> h U-92 5 9*y«fcCXPCMC I A3* 
**2 5 5*/M/T* 77^> a y^»J2 5 0^gi? 

[0015] WK£iett2 8 4 « 4 wja^u a^ib 
^-4r*— Wjccfiat-rai^ccscs I -Y>£7*- 

X2 2 0^ltDVD-RAMF7^^3 Ofrb&tt 

[0016] 03£;Bl>T, jE^tD^-^CDiftti^rW 
Wf*. ^Fa>ta-> l 0# — rHD^a^tcft 
LT7^~£(D#£&^£g#T££, tt-fuy 9<D<? 
- * fcEttiSMFJl^;* rA2 0 *«5WBS( 0 . ilBtt 2 
8 4p*9(D-fe^y> h 3 9 0 4ttlffii3F-r& (3 0 0 2) . 
CPU2 8 0K, DVD-RAMK7-f^3 0*>6K8H 
:7a»**^ECC:/P***ltoBu £IB«2 8 
4CCfiBTr* (3 0 0 5) 0 m&ti$LtcECC7 
n7^0f-^tCt^>h3 9 0 4<Df r -££*g^L 

(3 00 7), ECCt&WS. fir, ECC^P 
* ^©f-3?iECC^DVD-RAM F5^:/3 Oic 
»#&t* (30 0 9) „ 

[0 0 1 7]§4^r, DVD-RAM F9 -Y ^3 

©asn^ttwrs. F3>br*— * 1 oa*— 3>cd^ 

n ^ ^(Df r -^^rlBtgi|g < gS^XT-A2 0 
0, ilBffi2 8 4rt<D-fe^y>h4 9 0 4K:^T^ 
(400 2) o CPU2 8 0&£. DVD-RAM F^-Y 
73 0*>>6iufB:/n ? ^^ECC^n 9 ^3:£iBtg 
2 8 4«CR*IHU i8B»2 8 4«:«B*t5 (4 0 0 
5) 0 *XtC* l^tHL/cECC^o-^ ^tDr-^tc-fe^ 
^>h4904Of-^^l (4007) 4 ECC 
££j$*r£o -eur, ECC^n-^CCif-^iECC 
£DVD-RAM F9^:/3 0&c8#jAfc5£T£ (4 
0 0 9) D CCOmc^ DVD-RAMK7-f7*3 0T|» 
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»*s»£L (4 0 2 0) . »*iit?C43ftJr*a^o^ 
W^tCtt, £iEt£2 8 4rt©ECC^P ? ^CD^r-* 
£ v 77?^rt'J 2 5 0(CS#iitf (4010). 
** F=J>fcTa-dr 1 O^^CD^-^CDS^ii^ 

1 0^e>f?fBE CC^P * 2ltCm~?Z>7u y ^(Dt-Z 

tt2 8 4rtCC^T^JS^«^(Df : -^^^L 4 £IB 

*5/*-rf-*y2 5 0K^L,/c7*-£&?giiiU DVD 
-RAMF7Y7*3 0^6Of-$ Ogc^m L«f f *>& 

[0 0 1 8 ] a5£/3l*T, DVD-RAMF7Y^3 

T'n ? £0^— £*tat^BfHI2y;*^A2 OtfStfffi 
±Ett2 8 4p*i<Z>-te^> r 5 9 0 4tCfi&?S 
20 (5 00 2) e CPU280tt DVD-RAM F5-Y 
^3 O^eSulB^n * ^£#£?E CC^P * **£iE« 

2 8 4CCR*Hi*5ir* (50 0 5) . CCDE^t, D 
VD-RAMF7Y^3 0r»»*J»4l/ (5 0 0 

6) % WIBECC^n^ **tt#ttrrC£#T 
1ttX^t % £Ktt2 8 4rt(D*fe^^> h 5 9 0 4<Dt- 
*&79?^^*y2 5 0CCttft&fe (5010). 

F3>ta-jf 1 0 3fc6©7^-£©g£ii# 
BSWIMfStrCfc, KtWg«WIVX^A2 0«, ^ 

30 1 O^&ttE^n? ^Of'-^OR^ttH/^rfiScStite 
i*tt, ^JSr^T r -^^| 2 tg2 8 4rtCCSeE*r^i« 
^«^<Dt*-£jHK£U ^fBtt2 8 4rtCC^-r^7 =: 
— **SfffiEL/ttC>t|^tt % 77^^^y*i;250{Cffi 
J^l/fcx-^iSItU DVD-RAM F9-f^3 02p 

[00 19] DVD-RAMF7^3 0tMl« 
DVD-RAM«fl^^»#T*0. DVD-R 
AMiftfcttBSdl&C^, HfO^lfcDVD- 
RAMF7>f7*3 0rt©DVD-RAM«#£B*9tt! 

40 u MonExmmsmu^^A (20) tcmmztitcD 

VD-RAMF^-f^ (3 0) KlfA-r*. ^e>CC. ^ 
S<D^UcDVD-RAMF7>f^3 0^gl^ 
/cf at£^g<g^ ^TA2 03&^77^>ay^»J25 
O^r^U, UIBDVD-RAMiift^JfAU/ciBffiSgg 
fl^rA (2 0) tC7 9^->^^^y 2 5 0%mWt 
T&o C Ot^r IBtSS^S y^fA (2 0) 
"TSi, CPU (280) tt779^*iJ2 50fl 

riiS»^(ctt % -eo^-^^ttilBDVD-RAM^ft 
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CC^O v ^(Df-^4DVD-RAM F^W 7 (3 
0) 2 5 ort©^-* 

f4ECC4DVD-RAMK7-f^ (30) 
tf. C©«fc"5«:, 77-r>ay^'J2 50iDVD-R 
AM«*i*»OEf«SBWI^^^A (20) iDV 
D-RAMF7-f^(3 0) tCgW x-^^ttuCDD 

V D -R A M«flLBC@«-C * & . 

[0 02 0 ] ±E» 1 ©KtmWt*. ±Ett2 8 4 ft 

©f-mK0ffliDVD-RAMF7-/^3 0*»6 
©f*-*K*UL2UABftfI) 0^?7rtffll»fc#, 
±Efl£2 8 4rtCCtB»©«**KWr, LRU (Least 
Recently Used) ^©* + v is a 7 71/ =* y XAifffiL 
tf-^?:flT^Cir, DVD-RAMF7-f^3 

fc»^ DVD-RAMK5-f^3 0CC*»*ii*©^ 
<Of r -^^l2te2 8 4CC??ftrS-/c26. C*l£iliS 20 
T*£/ctt©+#&^S©:7<7 r>a>t»J 2 5 0 £JB 

[0 02 1 ] 77^>^^*<J 2 5 0*figfliO/ct§^ 
EtWaMHI^^AZ 0 f*A£f*a*fP«fc • 

*cr, S2 1 &CtS*TJ:^CC v 1MSRAM (st 
atic Random Access Manory) 2 5 1 £ v i2©7 9 ? 

£Ett2 8 4rtTtt&< 4 mtfettSRAM2 5 1 FtyCmj 30 

«fc£©»#(cSofc£*rfc* f^^ffiJ^L-^m 
5Ct*r»4. PMF*&»6©ttlBSL EtHHMmS' 
^fA2 O^ettrSi, CPU2 8 0«, lifeftSR 

AM2 5 i wcf-^^$nn^«^u 4 

$nrt>/cit^K:«, ^f-^^rifSSDVD-RAM 

[0 02 2 ] *fc % B2 2 0C5*TJ:5K:, JfeftlhttffK 
g2 9 9 ^e>IBlfi^g 1 gS^Xf*A2 0tcm®^:«*&U 
T4>cfct^ cnw^t, ^Xf A^W^^j: <t'CDP§ 40 
SKjBofcifc-Cfc* iEtt2 8 4rtOf-^77^ 

s/ a y*y 2 5 occji2T£c±**rss. 

[0 0 2 3 ] K±©»l©Sa»«fi8CCj:tl«, DVD- 
RAM F9-f ^3 0^©x-#©#£i£##f^L/fc^ 

V 2 5 0$/dJMSRAM2 5 1 tC«|$$4vCU<5 
OT, DVD-RAMF7^3 0 "C©P§1FK:{4^ E C 
C rfxx v #<d±t- *©8We*rl» C C <b#T $ s. 

[0 0 2 4] C* 2 ©MURK) B8(C t *^©S2 
©SBSSJB»*c^*EtraSBBa^^^A%7^-r. CCD 50 
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K«tt3ftfc**>^+iaB4 OftCCJffl^iiS^Tli 

* 8 ?*>5>+aaB4o». Etntami^f-A2 1 

fflS(DDVD-RAMF7-f^3 0t, DVD-RA 

42 OiDVD-RAM <4zf3 OOlffltD V D-R A 
MWttiarfWf-rriJIlai^ h4 5 0<h. -t© 
^^^TlRai^-y H45 0*MfiPT*asK* F$fl®J|n] 
K4 lOitJMH/tW. 
[0 02 5] *^h3>tTa- * 1 0 iGWMI^ 

gflyXrA2 1 i DVD-RAM K^-f ^3 OteS 
CS I 2 5T«»3tl, EtftftMMi/^^A2 ltn 
#9 h$W@BS4 10»RS232C-f>^7x-X4 

i ir»»8ntc»5. 

[0026] Ei^g < ga^^^A2 i#a#» mm 

08S4 1 0fCDVD-RAMMtt©^fe»7STS£ fc 

FMSn5lB4 1 Ott, tSJfcJS4 2 0fr6DVD- 
RAMiMDVD-RAM ¥9 A 73 0 fcW&kLtc 
0, DVD-RAM F^-f ^30rt<DDVD-RAMJK# 
*tt*W4 2pK:R-rj:5K: fc yf-f7H28ai»h4 

[oo27ii7tc k Ete^sesfx^A 2 1 ©t/* 

fAM^^to C©ffitt*MrafX^A2 0 

1 ©jos»»-c^ufeEtB«BK«a^x^A 2 0 is* 

ftfcl^DfliSKr*^ ? : ~*©««&**l*«l9©f !r - 
*©flB#©ttf«»& 1 6[^tt^ttrK9! l/fcite 
£o ^tt&Cjjn*T 4 CPU2 8 0&, ^h3>f a - 
*1 0*6©DVD-RAM*«»(Ol8aai*«:5WK 
9, hMflP'f >»:7x--X24 0*/M,-Cn?K? 

MM1RIBB4 l-0icffi*tU DVD-RA MMW<DtBM 

[002 8 ] ±Mm 2 ©HJBBSSCctel^r t . m 1 om 
L/C 6 J: I >. 

[0 02 9 ] fei±©»2©iaSJga«:J:*i«. * 1 ©H 
"tBB«©»*«:lIlitr, KttSiMfffi^x?^ lfc* 
*>^t»t4 00-ipi urifflf s c tr, EtftiS 
iti^fA2 i©*ssnx F*«tr«ci#r* 

So 

[0 03 0] C^3©HJfi^fl8> DB8(C % 4:»«©93 
©Sltt^fflCc^*&EttBKIB«ffl^Xf"A%jSr. C© 
EtKKMSt'X7'A2 2t* 1 *X hr2>b*^-^ 1 0 

i4^©^x>y+«H8 o©ncc»i»3tir^a. * 

X h 1 0 &KttKB«a5/X^A2 2te7 

2ifx>^tgS8 0«SCS I 2 5Ttt*H,n* 
[0 03 1 ]H9«C % ^>^tgg8 0©fi|^^ 
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"To CO^x>s;tSI8 0tt, DVD-RAMUM 

DVD-RAM F5-C/3 OMTDVD-RAM» 

SKSn^y h4 5 0 n# 7 h$(JfflJ{iIK4 1 0 
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